We report the case of a 45-year-old railway worker who was literally decapitated during a work shift. He was working with his colleagues close to a Ballast Cleaning Machine (BCM) behind the driver. This case occurred during the night time, under artificial light that probably allowed this traumatic event. The workplace investigation revealed the victim's head and the right arm were detached from the remains of the body. Probably the cutter bar of the BCM caught his jacket and trapped him in the right arm of the machinery, cutting off his head. The external examination of the body and the following medico-legal autopsy showed excoriated streaks and de-epithelialization area on all over the body, fractures and laceration of the cervical region and of the right arm. Toxicological analyses were negative for alcohol or drug abuse. To the best of our knowledge, no other similar cases have been reported in the international literature.
Institute of Legal
. In 2011, the Italian Insurance Institute for Occupational Disease and Injury recorded the deaths of 920 Italian workers due to work-related injuries [2] . The definition of fatal accidents at work adopted by the European Statistics of Accidents at Work project is that of "accidents at work leading to the death of the victim within a year (after the day) of the accident" [3] .
Overall, fatal injuries are predominantly due to traffic accidents, followed by workers falling off buildings under construction, and industrial explosions or fires [2] . Some such cases are caused by improper use of safety equipment (helmets, headsets and reflective vests), while in other cases imprudent behavior at the workplace can cause fatal accidents.
Complete decapitation is not a rare injury in situations of armed conflict but it is an uncommon finding in the civilian setting [4] . It can be the result of suicide, homicide or accidents.
Generally speaking, in occupational accidents it can happen if a worker is hit by a vehicle traveling at high speed. It is very rare during working activities involving machinery.
This case emphasizes the importance of investigation of the crime scene and autopsy in clarifying the dynamics of such an unusual injury.
MATERIALS AND METHODS
The victim was a 45-year-old railway worker. The accident happened at 00:40 AM while the man was walking to the left of the BCM near the cutter blades, checking the correct progress of operations, wearing appropriate safety equipment (a helmet, headset and reflective vest). The ballast machine ( Fig. 1 ) was driven by another worker, while two other men were located on the opposite site of the railway track.
He was probably bent near the chain and slipped on the uneven ground, when the teeth of the chain must have caught him by the helmet or the jacket and carried him to the right arm of the BCM. Passing through the BCM, too small (45 centimeters high and 40 centimeters wide) to allow the passage of the whole body, his head was sliced from his body. The worker's colleagues saw him only when he was already decapitated.
At the workplace investigation the victim's head was found inside the right arm of the machine, while the right arm and the remains of the body were lying on the rail. There were traces of blood on the chain, inside the arm of the BCM, and on the railway.
The death occurred immediately for decapitation; the neck injuries were vital hence it is not possible to establish if he survived few seconds.
The cause of death was due to decapitation.
RESULTS
The external findings showed the head and right forearm detached from the rest of the body. The headless corpse measured 1.47 m.
The longitudinal diameter of the head was 28.5 centimeters and the diameter of the laceration at the base of the neck was 15x10 cm (Fig. 2) .
The laceration line passed through the high left lateral to the low right lateral and posterior part of the upper cervical region and the wound margins were irregular. The laceration present in the cervical region had a longitudinal diameter of 21.5 centimeters and transverse diameter of 16 centimeters, exposing the heart, part of the lungs, the trachea and neck vessels. The airway was severed at the trachea level. The head and neck were covered with dust (Fig. 3) .
Excoriated streaks and de-epithelialization area were observed all over the body but mainly in the dorsal region; these injuries were due to the traction over the stones lying along the track (Fig. 4) . The helmet and headset were broken.
Medico-legal autopsy revealed fractures of the left orbital bone, clavicles, sternum and ribs with muscle hemorrhages. The posterior cuts showed hemorrhages of the underlying soft tissues in the left lumbar region.
Morphological and histopathological examination of internal organs excluded previous disease that possible contributed to the traumatic event here described.
Toxicological analysis did not reveal any alcohol, psychoactive substances or addictive drug. 
DISCUSSION
In the context of the risks associated to maintenance activities on the railways, this case illustrates a unique case of decapitation in an occupational accident. Investigation of the scene demonstrated that the man had been working beside a BCM. This machinery consists of a tamping unit and a lifting/lowering hydraulic cylinder that packs ballast underneath railway tracks. An operator oversees these processes from the control cabin. One of the functions of the Ballast Cleaning Machine (BCM) is to collect ballast from underneath and around the sleepers using cutter blades. A conveyor belt then transfers this material to the on-board cleaning equipment. The machine then goes into reverse and the blades rotate anti-clockwise.
Investigation of the context and the scene, as well as the results of medical autopsy, are essential to make a correct differentiation among accidental, homicidal and suicidal decapitation [5] . In this case all the findings are highly indicative of accidental work-related decapitation.
Complete decapitation is a rare finding in all type of deaths.
In the suicide context, decapitation as a consequence of a violent method is always a potential factor for confusion with homicide [6] . Suicide cases include motor or vehicle-assisted suicides, railway-related suicides (under the train wheels), suicide deaths caused by explosives or a guillotine, unintentional self-decapitation as a result of hanging (caused by a putrefaction reaction), or post-mortem decapitation by domestic dogs or other animals [5, [7] [8] [9] [10] [11] [12] [13] . Decapitation due to homicide is found in cases of criminal corpse dismemberment [14] . Accidental cases include road traffic accidents (in drivers or riders of a motorcycle) or decapitation by the seat belt, occupational accidents in an agricultural, industrial, or workshop setting, or decapitation by heavy machinery [15] [16] [17] [18] [19] .
A work-related case has been defined as "A person who was fatally injured as a result of, or who died of a fatal condition caused by, exposure to their own or others' work activity or work factors; or who was fatally injured whilst travelling to or from work" [20] .
According the Italian Constitution Charta, the safety in the workplace must be guaranteed. In Italy, health and safety at work are regulated by Legislative Decree Law 81/2008 recently modified. This decree transposes in Italy the European Directive on the protection of safety and health of workers, providing for specific sanctions against defaulters [21] .
In the Italian Penal Code, the work related fatalities are regulated by specific articles. The Courts begin investigation either in case of worker's death or in personal injuries with more than 20 days of prognosis or in case of a lawsuit.
In case of death due to work accident, the medicolegal investigations provide for an analytic crime scene investigation with an interview of the witnesses. In these cases autopsy are always requested by the prosecutor for establishing the cause and manner of death. Finally, it is mandatory to perform toxicological analyses.
This case occurred during the night time, under artificial light. The other workers did not see him, including the driver who in any case could not have stopped the ballast machine immediately. This factor very likely facilitated the course of events.
Occupational accident cases, like this case we report, are generally considered to be due to carelessness or simple fault of the worker and/or coworkers themselves, with no other predisposition including diseases, alcohol and drug abuse [22] . Such fatal accidents at work may be greatly reduced by improving work management, optimizing workers instruction, and calling further attention to such hazards [22] . 
